This study was conducted at the intensive fish farm of Arab Fisheries Company (AFC) to investigate the effect ambient seasonal variations of three types of ground water quality (pure aquifer, recycled aquifer water and 50% mixture of both) on the reproduction of Oreochromis niloticus, Highly significant increase in seed production per pond and newly hatched fry per kilogram of females per season were obtained in spring within the pure aquifer water (8013.33±5.89 seed/pond, 5520.00±3.62 seed/ kg female/season respectively). Highly significant (p<0.05) differences were observed during the four seasons under ambient condition for the three types of water.
INTRODUCTION
Groundwater provides about twenty percent of the world fresh water supply, which represents about 0.61% of the entire world water (Columbia Water Center, 2009 ). Groundwater discharges often have an effect on quality of fish spawning and rearing habitat, and in biological productivity of streams (Alexander and Caissio, 2003; Gibert et al., 2008,) . In general, recirculation systems recycle about 90-99% of the daily cultured water, utilize water efficiently, allow for more intensive year-round fry propagation and fish production, and also maintain water quality and temperature within safe and acceptable ranges necessary for fish survival, growth, and reproduction (Van Gorder, 1994) .
Tilapia is a well known fish of warm-water aquaculture because it has better tolerance than most commonly farmed freshwater fish regarding salinity, water temperature, dissolved oxygen content, and ammonia concentration. Moreover, its easily spawning, wide variety use of natural and artificial feed, rapid growth in warm temperatures and relatively low input costs, as well as, tilapia markets worldwide have expanded rapidly as a consequence of consumers' acceptability to both its good flesh and tasty flavor (Biswas et al., 2005; FAO, 2005) .
Tilapia has the capability of breeding continuously throughout the year as long as the environmental conditions are suitable for spawning (LoweMcConnel, 1958) . However, in places that are characterized by marked fluctuations in temperature between summer and winter months, the distinguished characteristic of continuous spawning behavior of tilapia is often interrupted by cold temperatures in winter and high temperatures in summer (Fishelson, 1966) .
The reproductive potential of tilapia has been reported to be influenced by many factors, including each of temperature (Hyder, 1970) , salinity (Chervinski, 1982; Jalabert and Zohar, 1982) , food (Bagenal, 1969; Miranova, 1977) population density and social factors (Fryer and Iles, 1972; Allison et al., 1979) . The optimum levels of water quality for Oreochromis niloticus reproduction have been determined as 5 mg/l of dissolved oxygen, total ammonia and pH concentration ranged from 0.5-2.0 mg/l and 6.5-7.5 respectively (Ridha and Cruz 1998).
Tilapia male and female broodstock replacement brings about 16% increase in seed production, when compared with female replacement only with no broodstock exchange (Lovshin and Ibrahim, 1988) . Therefore, it is recommended that broodstock be replaced after each period by a fresh batch (Little et al., 1993) .
This study was conducted to evaluate water quality effects of ambient seasonal changes on three sources of ground water (pure, recycled aquifer water and the 50 % mixture of both) on the reproductive potential of Nile tilapia (Oreochromis niloticus) in concrete ponds.
MATERIALS AND METHODS
The present study was implemented in three groups of rectangular concrete ponds with water volume capacity of about 20 cubic meters. Three types of ground water were used (pure aquifer, recycled aquifer water and 50% mixture of both). The used ground water was considered the main source of irrigation and was pumped through pipeline net that innervated for the concrete ponds group that irrigated with pure aquifer water.
Mechanical recirculation system was used. The system was built on a simple technical design which ensures safe and effective function of the mechanical purification of water arriving from the reproduction ponds. In all ponds, water level was maintained at 60-80 cm according to ambient temperature. Water outlets were built at the bottom of ponds with standby tube as a way to control each of water flow, draining, and cleaning the study ponds. Air was supplied to the study ponds for improving oxygen capacity of fish reproduction ponds. In the design, air-blower machines (5hp each) were used.
Broodstock of Oreochromis niloticus were selected and stocked (30♀and 10♂) in each pond (20 m 3 ), was set so as to keep the bio-mass of the three pond groups constant while maintaining the sex ratio at 3:1 females to males, had average body weight of 284 grams. Males and females were replaced alternatively after each period according to ambient temperature.
The seeds (eggs, yolk -sac fry and swim-up fry) were collected from each pond by removing them from the mouth of the brooding females periodically in accordance with water temperatures that were different between seasons. Seed and sac-fry enumerated volumetrically.
Mean number of seed per pond was calculated by dividing the accrued total number of seed on the total number of brooding females per pond.
Seed production was quantified as number of seeds Kg -1 female and was analyzed for the entire duration. In this sense, the relative or quantum fecundity may be expressed as the number of seed produced per kg of brooding females (De Graaf et al., 1999) .
Ponds were cleaned and water was changed at the time of seed collection. Brooding fish were fed twice daily, 6 days a week (at a range of 1-2% of their body weight with 40% protein pelleted fish feed).
Water samples were drawn periodically (weekly) from each pond and were analyzed to determine their chemical and physical characteristics.
The work was carried out as follow: 1. Temperature and dissolved oxygen (DO) was measured, twice daily at 6 a.m. and 6 p.m. by using Oxygen-meter (model YSI 58). 2. pH was measured by using a glass electrode PH-meter (Digital Mini-pH-meter model 55), at 8 am. Transparency was measured by using Secchi disc (SD) according to Boyd (1990) . 3. Salinity was measured by using an electrode-conductivity meter, Hach Comparison Apparatus (model Dril 2100) following the method reported by APHA (1985) . 4. Total hardness was measured by titration method according to APHA (1985) . 5. Total ammonia concentration was measured by using Hach Spectrophotometer Apparatus (model, DR 2010). The NH3-N was calculated from total ammonia according to Boyd (1990) .
Statistical analysis
Data were analyzed using one and two-way ANOVA for fertilization levels and growth parameters of different fish species as factors. Statistical significance was set at the P<0.05 probability level and means were separated using Duncan's new multiple range test. The software SPSS, version 12 (SPSS, Richmond, USA) was used as described by Dytham (1999) . 1571.67±15.49 and 1701.67±67mg/l in mixture water during winter and summer respectively. Analysis showed a significant differences (P<0.05) among seasons for the three types of water (Fig 6) .
RESULTS

-Secchi disk (SD)
It was observed that there were seasonal variations in Secchi disk reading (Fig 7) for irrigation waters ranged from 45.66±0.33 to 53.83±1.16 cm in aquifers water; 16.33±0.33 to 22.50±0.50 cm in recycled water during summer and winter respectively and 20.50±0.28 and 32.50±1.10 cm in mixture water during summer and spring respectively.
In general, all values represented high significant differences (P<0.05) among the different investigated types of water, during different seasons.
-Seed production and Fecundity
Total number of seed that produced per pond during the ambient condition (Fig 8) indicated that the peak of seed production was during spring especially at aquifers water treatment (8013.33±5.89 seed/pond), followed by mixture and recycled water that were 5106.03±3.25 and 2995.83±1.16 seed/pond respectively. High significant difference (p<0.05) in seed production among the three treatments were observed. The lowest number of seeds that produced during winter for aquifer and mixture treatments were 1971.42±8.20 and 1316.66±4.85 seed/pond respectively meanwhile, the recycled water provides the lowest production within autumn (1045.68±6.05 seed/pond).
Highest newly hatched fry per kilogram of females per season (Fig 9) and 53145.29±6.88 during spring, summer, autumn, and winter respectively. Highly significant (p<0.05) differences were found among the total fry produced during the four season under ambient condition of study for the three investigated types of water (Fig 10) .
DISCUSSION
Fresh and low salinity waters were also conserved through the use of brackish water (quite hard) and / or treated recycled water. In the present study, there were no significant differences among different treatments in concerning of various dissolved constituents (i.e. dissolved oxygen, pH, total ammonia and salinity), which were maintained within the acceptable limits these agree with (Balarin and Haller, 1982; Chervinski, 1982 and Ridha and Cruz 1998 showed the best ratios of seed production all over the year. Those accrued findings may be due to the increasing of penetration of light which is very important for ovulation and seed production.
The obtained finding was in agreement with that of Brummett (1995) .
The very low seed production of females under ambient spawning condition of winter was due to the low temperature 24.03 o C. These finding showed the adverse effect of low temperature on spawning activities of tilapia. The finding was in agreement with that of Rothbard & Pruginin (1975) , and Ridha and Cruz (1998) 
